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"Your Electrical System" was originally prepared by the North Dakota State University Extension Service in cooperation with the North
Dakota Power Use Council as publication No. 26, December 1965.
The information in this publication is also useful in South Dakota
and is reprinted with permission to be used as a part of the Home User's
Manual.

YOUR ElECTRICAl SYSTEM
Lorge Grill
1300 watts

These may be signs of an inefficient electrical system!

Food Mixer
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Television Set

Modern man's .t~ o. 1 servant is electricity. Electrical equipment provides heat, light, power, and
cooling in our homes and on our farms. But this
faithful servant can cause fires, injuries, and shock,
if improperly used. The No. 1 cause of accidents is
ignorance and carelessness. For example, did you
know that:
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l. There are 75 to 100 electric fatalities and 750 to 1000 electric current injuries per year in the United States.
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4. Wires are damaged or worn.
Wires are too small in
diameter or too long.

Alton- O. Leedahl
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Conrad B. Gilbertson
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2. One hundred thirty-five thousand electrical fires cause a
loss of $195 million to rural and urban buildings per year in
the United States: Farm electrical fires account for 10% of
the tote I.
3. Four out of five homes (some only five years old) are suffering from inadequate wiring?
4. The use of electricity has more than doubled in the last 10
years on North Dakota farms?
5. North Dakota farmers may double their use of electricity in
the next 10 years?

This information prepared as an activity of the North Dakota Power Use Council, an organization of the Rural Electric
Cooperatives, Private Utilities, North Dakota State University of Agriculture and Applied Science and REA in North Dakota.

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in cooperation with the United States Department of Agriculture.
John T. Stone, Dean of Extension, South Dakota State University, Brookings.
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ELECTRICITY ...

Think of electricity as millions of tiny particles
of energy running along a wire. It is like drops of
water flowing through a pipe. These tiny particles
of electric energy are called electrons. When too
many of these electrons are moving in a wire at the
same time, the wire gets hot and the safety fuses
will blow. At best, your electrical appliances will
operate poorly. A larger wire will c8rry more electric energy.

a 120 volt service is usually required for lights,
small appliarrces, and small electric tools. The
240-volt service is for large appliances and
tools such as ranges, water heaters and electric
welders.

ELECTRICITY AND YOU!

Your electric power supplier can furnish you an
almost unlimited amount of electrical energy. The
job of your farm's electrical system is to transfer
electricity "safely" from the kilowatt-hour meter to
the desired location.
Are you making economical use of your electrical energy? Are you transporting your electr.ical
energy safely? To answer these questions honestly,
make a complete check of your electric distributionsystem.
How does a person check his system for safe
and economical use of electricity?
1. Learn the name and function of the various components of
your electrical system.
2. Learning a few electrical terms wi 11 make it easier for you to ·
understand the various components.
3. Check to see if your electrical components are adequate.

ELECTRICAL TERMS ...

AMP - An ampere (amp) is a unit for measuring
the rate of flow of electricity through a wire.
An ampere in an electrical system may be compared to "gallons per minute" in a water system.
(See figures 1 and 2)
VOLTS - Voltage (or volts) is a measure of electrical pressure, much the same as pounds per
square inch (PSI) is a measure of water pressure. (See figure 1) This pressure forces the
electrons (electric current) through a wire and
the operating appliances. When we speak of a
120 volt line, we are saying that the electrical
pressure is equal to 120 volts between the two
wires in the line. In your home and on your farm

Figure 2 - Voltage is electrical pressure and amperage is rate
of electrical flow.

WATT - A watt is a unit used to measure the
''rate of doing work" (power).
The wattage
(watts) of an appliance is found by multiplying
volts times amps (volts x amps = watts). A
kilowatt is equal to 1000 watts. One horsepower
(h.p.) = 746 watts.
Because of unavoidable
losses, however, a one horsepower motor will
use about 1000 watts.
KILOWATT-HOUR - A kilowatt-hour (KWH) is a
measure of the work done, or the amount of electricity delivered. It is a measure of the quantity
delivered, but it doesn't indicate how long it
took for deli very.
How much work does electricity do for you each
month? A method of computing electrical work
is as follows: (See figure 3),
1. On a piece of paper write the name of each appliance you
own in one column.
2. In anothe, column place the wattage rating of each appliance,

(Remember that volts x amps = watts.) Table I lists the
typical wattages of some common appliances.
3. Now estimate the length of time (in hours) that each oppl iance is operated each month.
4. Watts x hours/1000 = kilowatt-hours of work performed by
the appliances each month. (Remember that one kilowatt=
1000 watts.)
5. Add the work (kilowatt hours) of each appliance together.
This is the total amount of work that electricity does for
you each month. (The work calculated here should be about
the same as that obtained from your kilowatt-hour meter.)

Reservoir
(Generator plant)

Reducer
(Transformer)

Figure 1 - Electrical energy travels through wires, much the
same as water through pipes.
Gallons Per Minute (Amperes)
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Faucet

Appliance

Wattage*

Hours

1100
1100
200

30
40
150

Fry Pan
Coffee Maker
Fan

Ki Iowatt-Hours

33
44
30

Total work done by appliances listed =

fuse

~

~
non-tamperable fuse ,
.·.., ~
·. · C;rcuH Breaker

~

~
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107 KWH

Adapter does not
allow oversized fuse

~The total wattage of the three appliances listed is
2400 watts. This is the maximum wattage allowed on
a 20 amp appliance circuit.

Figure 5 - Fuses and circuit breakers protect electric wires
from overloads and short circuits. Never replace a fuse with
one of a Ia rge r size.

Figul'.e 3 - Method of calculating the total work that
electricity does for you each month.

CIRCUIT BREAKER - A device for automatically opening the circuit in case of an overload or short
circuit. It differs from a fuse in that it can be reset
after the overload has been removed. This eliminates most of the problems of replacing with the
wrong size. Circuit breakers are more convenient.

TABLE I
WATTAGE RATING OF COMMON APPLIANCES
WATTS

APPLIANCE
Attic Fan
Bed Warmer
Coffee Maker
Clock
Clothes Dryer
Dishwasher
Fan (Portable}

400
200
1100
2
4500
1000
100
350
1650
1000
150-300
100
100
180
70
300
1100
125
1100

Freezer

Heater (Portable}
Hand Iron
Lamp - floor
Mixer

Radio
Refrigerator
Sewing Machine
Television
Toaster
Vacuum Clean:r
Waffle Iron

BRANCH CIRCUITS - Electricity can flow
through wires only when there is a complete path
from the source of the electrio current back to the
source. This complete path is called a circuit.
Several separate circuits, called branch circuits,
extend from the main service panel. The n~mber of
branch circuits in a building will depend on the
electrical demand in that building.
Branch circuits for a home are classified as follows:
1. GENERAL PURPOSE CIRCUIT - At least
purpose circuit is needed for each 375-500

or one for every 6 to 10 outlets.
These circuits are 15
amperes (you may use either #12 or #14 wire} and are used
for I ighting and for smal I appliances such as radios, television sets and fans. (Wire sizes are shown in figure 6.)

COMPONENTS OF YOUR ELECTRICAL SYSTEM ...
MAIN SERVICE PANE L - All present and future
use of electricity is limited by the capacity of the
main service panel. The main service panel contains
both the main fuse, or circuit breaker, and the branch
circuit fuses, or branch circuit breakers. (See figure
1
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Figure 4 - Is your main service panel large enough?

one general
square feet,

--

2. SMALL APPLIANCE CIRCUITS - Two or more small appliance circuits (20 ampere with #12 wire) are needed for
kitchen, laundry, and dining room.
The toaster, coffee
pot, refrigerator, and washing machine often are on the small
appliance circuits.
3. SPECIAL PURPOSE CIRCUITS FOR LARGE APPLIANCESOne separate circuit (30, 40 or 50 amp) for each large appliance such as water heater, dishwasher, range or dryer.

How many outlets do you have on each circuit?
Make a quick check.
1. Turn on all lights in your house, use a portable lamp to
check outlets.

2. Shut off the power at the main service panel.
3. Remove one fuse or disconnect one circuit breaker, then turn
on the main switch again.
4. Now make a list of lights and outlets on this circuit.
sure to check all outlets.

Be

How many

outlets do you have on each circuit.

FUSE - A fuse is used as a safety valve to protect electrical wiring. If an excessive current (amps)
.lows in a wire which is too small for the job, the
s oft metal in the fuse gets hot and melts. This
opens the circuit, and stops the flow of electricity.
(See figure 5)

S. Replace fuse (or turn on circuit breaker}.

Repeat the above steps with other circuits until
you have a list of all the circuits with their respective outlets. Place this list on or near your main
service panel. (See figure 4) Calculate the total
wattage of lights and appliances on each circuit.
(See figure 3)
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NO. 14
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NO. 10

NO.8

NO.0

NO. 2
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Figure 6 - Actual diameters of different sizes of copper wire,
without the insulation.

WIRING - Inadequate wmng is the major cause
of fire. Wiring becomes inadequate when:

A.

A wire becomes overloaded.
when:

This happens

1. The wire is too small for the job intended, or the
length of run (from main service panel to appliance) is too long. See El~ctrical Farm Power oublication titled "Your Electrical System", No. 12.
2. There are too many outlets on a circuit (wire) or
there are too many appliances on each outlet (octopus wiring).
3. The number of circuits is limited because of inadequate electrical components such as one 60 amp
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Figure 8 • Here's what happens if you have a voltage drop of
10%.
120 volts
108 volts

Voltage at main service panel =
Voltage at outlet load (on circuit) =
Voltage drop = 120 - 108 =
Per cent voltage drop= 12/ 120 =
Kilowatts (see figure)= 2400 watts =
Hours operated per month =
KW x % x hours = 2.4 x • 10 x 60 =

12volts
• 101 or 10%
2.4 KW
60 hours
14.4 KWH lost!

Fi_gure 9 - Calculation of the KWH lost due to voltage drop
in one circuit.

ELECTRICAL CHECK LIST

Now make a check of your electrical system.
Answer yes or no to the following:
1. A heating appliance, such as an iron or toaster, takes
longer than it should to heat up.

main service panel.

B. The wrong type of wire is used. (See figure
7)
C. The wire has become damaged.

2. Lights dim or flicker when an appliance goes on or
when a motor is running.
3. Adapters (octopus plugs) are placed on an outlet to
connect more appliances than the number for which
the outlet was designed.
4. Fuses blow or circuit breakers trip open too frequently.

D. The wires are not properly grounded. (See
Electrical Farm Power publication titled
"Electrical Grounding".)

5. TV picture shrinks or poor reception occurs when other
appliances are on.
6. Motors heat and become overloaded easily.
7. One appliance mu.st be disconnected in order to plug in
another.

Wi res common" in r1?si~entiol construction. - - - - - - - - - - - - - - - -

NM

(Nonmetallic)

Covering has o flame .. retardant and moisture resistant finish.

NMC (Nonmetallic sheathed cable)
Flame-retardant, moisture-resistant, AND is fungus
and corrosion resistant.

U F

(Underground Feeder)

Flame-resistant, moisture , fungus and corrosion-resistant
AND is suitable for di rect burial in the earth .

Heater cords .
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8. Extension cords strung from room to room to connect
lamps and appliances,
9. Furniture arrangement
convenience outlets.

is

limited due to

location of

10. Rooms and hallways must be entered in darkness due to
absence of wall switches.
11. Are cords showing signs of wear?

1/ffl

Heater cord (HPD)

Parallel heater cord HPN

Heater cords ore used on toasters, flat irons, portable heaters and other small household appliances .

12. Extension cords are too small for the load.
#14 wire on a motor)

(Ex. A

13. Are there to few lighting outlets?
14. Do the appliances and extension cords have a ground
wire?
Lamp cords are used on lamps, radios and clocks.

Never use lamp cord to replace heater cord!

Figure 7 - Do you have the right type of wire in your electrical
system?

Inadequate w1nng costs money! An overloaded wire
will start to heat. The heat is produced by electrical "friction" or the resistance of the wire. This
friction will cause a "voltage drop" along the wire.
This means that the voitage is less at an outlet than
it is at the main service panel (when your appliances
are operating). Figures 8 and 91 show the effect of
a voltage dron.

'--"

totoostbreod!

15. Do the outlets lack the third-pin grounding connections?
16. Are the switches or outlets sparking or making poor
connections?
17. Are the cover face plates for outlets or switches missing?
18. Have oversized fuses been inserted in the circuits?
19. Have

fuse

plugs

been tampered

with

by

inserting

pennies or other objects?
20. Are you without spare fuses of proper types and sizes?
TOTALS:

Yes

Correct these.

No

Recheck these periodically

